Semiquantitative analysis of isomeric oligosaccharides by negative-ion mode UV-MALDI TOF postsource decay mass spectrometry and their fragmentation mechanism study at N-acetyl hexosamine moiety.
Postsource decay (PSD) spectra of isomeric neutral lactooligosaccharide mixtures were measured from the chlorinated molecules [M + Cl]- by negative-ion mode ultraviolet matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (UV-MALDI TOF MS) to estimate quantitatively the mixing ratios in their mixtures. The PSD ions specific to each isomeric structure were used to distinguish the linkage and branching isomers, and the molar ratios of the isomers were estimated from their ion abundances. The relative ion abundances changed linearly in the PSD spectra of the mixtures of the isomers as their molar ratio was varied in the analyte solutions. Therefore, the molar ratios of the isomers in the analyte mixtures could be estimated semiquantitatively. In addition, we studied their fragmentation mechanisms in N-acetyl hexosamines such as GlcNAc, which enabled us to quantitatively analyze the structures of the isomers of lactooligosaccharides. The conjugated systems elongate in the chemical species of the Z-type fragmentation on the 3-linked GlcNAc owing to the acetoamido groups at the C-2 positions, which made the chemical species of the Z-type ions stable. The glycosyl bonds of the front of GlcNAc cleaved easily as a C-type fragmentation because the negative charge at the anomeric position could be delocalized to the carbonyl oxygen atom at the acetoamido group of GlcNAc. These factors caused the stabilization of the chemical species of the C/Z fragment ions produced by the double cleavage around GlcNAc.